Appl. No. 10/801,891 

Preliminary Amendment dated April 25, 2006 



Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

Claim 1 (original): A method for performing surface ablation of a cornea to 
remove corneal tissue, comprising applying a series of laser pulses, each having 
a substantially radially-symmetric Gaussian intensity profile, said series of laser 
pulses applied in a pattern to create a corresponding plurality of etch profiles with 
an substantially radially-symmetrical, Gaussian-like profile, said circular etch 
profiles applied in a series of etch layers that overlap to substantially reduce 
ridges and grooves between etch profiles. 

Claim 2 (original): The method of claim 1 wherein said etch profiles have a 
substantially super-Gaussian profile. 

Claim 3 (original): The method of claim 1 , further comprising generating a 
plurality of said laser pulses with an energy density less than or equal to about 10 
mj/cm.sup.2. 

Claim 4 (original): The method of claim 3 further comprising generating said 
plurality of laser pulses with a duration within a range of about 1 -5000 
picoseconds. 

Claim 5 (original): The method of claim 1 further comprising generating said 
plurality of laser pulses with a wavelength within the range of about 198-300 
nanometers. 
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Claim 6 (original): The method of claim 5 further comprising generating said 
laser pulses in a frequency-converted solid-state laser. 

Claim 7 (original): The method of claim 5 further comprising generating said 
laser pulses in an excimer laser. 

Claim 8 (original): The method of claim 1 further comprising generating a 
plurality of said laser pulses with an ablation energy density greater than two 
times the ablation energy threshold of the cornea. 

Claim 9 (original): The method of claim 1 further comprising generating a 
plurality of said laser pulses with an ablation energy density that provides an 
ablation depth of less than or equal to about 0.2 microns. 

Claim 10 (original): The method of claim 1 further comprising creating each of 
the etch layers by applying the pulses so that the etch profiles in each layer do 
not substantially overlap the other etch profiles in said etch layer. 

Claim 11 (original): The method of claim 1 wherein etch profiles in each etch 
layer are substantially contiguous and non-overlapping, thereby defining gaps 
between adjacent etch circles. 

Claim 12 (original): The method of claim 1 further comprising applying said etch 
layers so that at least one subsequent etch layer overlaps a previous etch layer 
thereby etching at least a part of said ridge created in said previous layer. 

Claim 13 (original): The method of claim 12, wherein at least a first and a second 
of said etch layers have a substantially identical pattern, and said second layer is 
offset from said first layer to provide said overlapping. 
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Claim 14 (original): The method of claim 13, wherein the pattern of the etch 
profiles in each of at least four of said etch layers has a hexagonally-packed 
configuration in which the etch profiles are substantially adjacent so that said 
pattern defines an origin and three approximate intersection points between 
adjacent circles, further comprising etching a first etch layer at a first origin, and 
then etching a second layer at a second origin substantially aligned with the first 
intersection point, then etching the third layer at a third origin substantially 
aligned with the third intersection point, and then etching the fourth layer at a 
third origin substantially aligned with the third intersection point. 

Claim 15 (currently amended): A scanning laser device for ophthalmic surgery of 
the cornea, the device comprising: 

a laser source for generating a plurality of substantially radially-symmetric 
Gaussian laser pulses, each pulse ablating a corresponding predetermined 
characteristic profile of corneal tissue to be ablated; 

a scanning m e ans optical system for directing each of the laser pulses 
and depositing the pulses in a predetermined area of the cornea; 

a computer device coupled to the scanning m o an s optical system for 
directing each laser pulse to a location of the cornea; and 

a computer device coupled to the scanning means optical system for 
directing each laser pulse to a location on the cornea, including a first executable 
program for controlling the laser source based on input parameters including a 
predetermined shape of corneal tissue to be ablated, the predetermined shaped 
ablation tissue profile generated by each laser pulse, and a predetermined pulse 
deposit pattern, the first executable program providing output control parameters 
including a plurality of layers of corneal tissue to be ablated, a plurality of 
diameters and boundaries of ablation area for each of the layers, and a plurality 
of laser pulse locations used for each layer, and a second executable program 
for directing each of the laser pulses to locations on the cornea in accordance 
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with the output control parameters whereby a predetermined corneal shape is 
achieved. 

Claim 16 (original): The device of claim 15, wherein the laser pulses comprise a 
radially-symmetric super-Gaussian shape. 

Claim 17 (original): The device of claim 15 wherein the pulse deposit pattern 
comprises a series of etch layers, each etch layer having laser pulse deposit 
locations sufficiently far apart from each other so that the tissue ablation profile 
has substantially no overlap with the tissue ablation profile of the next laser pulse 
in the etch layer. 

Claim 18 (original): The device of claim 17 wherein the pulse deposit patterns of 
said etch layers overlap to substantially reduce groove and ridges. 

Claim 19 (currently amended): The device of claim 15 . further comprising one or 
more digital storage media having first, second and third programming code 
embedded therein for programming one or more processors to perform certain 
operations, wherein the first executable program includes: m e ans the first 
programming code for calculating an ablation depth per layer of the deposit 
pattern; m ea n s the second programming code for calculating the number of 
layers required to ablate the total depth of the predetermined shape of corneal 
tissue; and means the third programming code for determining an area boundary 
for each layer of the deposit pattern. 

Claim 20 (currently amended): The device of claim 1 5 wherein m o ans for 
dir e cting oach of th e laser pu l s e s the scanning optical system is for providing 
compr i s e s g e n e rat i ng a sequential scan such that each of the laser pulses is 
deposited in an orderly sequence until all locations of the predetermined pulse 
deposit pattern are scanned. 
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Claim 21 (currently amended): The device of claim 20 wherein the orderly 
sequence comprises is s ele ct e d from the group cons i st i ng of: a linear scan, a 
circular scan, aftd or a spiral scan , or combinations thereof . 

Claim 22 (currently amended): The device of claim 15 wherein the moans for 
d i recting e ach of the l as e r puls e s comprises g e n e r a ting the scanning optical 
system for providing a random scan sequence such that each of the laser pulses 
is deposited in random until all locations of the predetermined pulse deposit 
pattern are scanned. 

Claim 23 (currently original): A method of corneal tissue ablation using a 
scanning laser beam device, the method comprising: 

selecting a laser source for generating a pulsating laser beam, each laser 
beam pulse having a predetermined substantially radially-symmetric Gaussian 
intensity profile that provides a predetermined approximately circular tissue 
ablation profile; 

selecting a predetermined laser pulse deposit pattern; 

determining the shape of the corneal tissue to be ablated; 

calculating, based upon the predetermined ablation profile of the laser 
pulse, a number of layers of the pulse deposit pattern, a diameter and a 
boundary of each of the layers, and a number of laser pulses required to ablate 
the entire shape of the corneal tissue; and 

directing the laser beam to locations of the pulse deposit pattern with the 
scanning laser beam device until substantially all locations within the boundary of 
all layers are scanned, such that a desired shape of the corneal tissue is ablated. 

Claim 24 (original): The method of claim 23, wherein the intensity profile of the 
laser pulse comprises a super-Gaussian shape. 
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Claim 25 (original): The method of claim 23, wherein the pulse deposit pattern 
comprises a series of etch layers, each etch layer having laser pulse deposit 
locations sufficiently far apart from each other so that the tissue ablation profile 
has substantially no overlap with the tissue ablation profile of the next laser pulse 
in the etch layer. 

Claim 26 (original): The method of claim 25, wherein the pulse deposit patterns 
of said etch layers overlap to substantially reduce groove and ridges. 

Claim 27 (original): The method of claim 23, wherein said calculating step further 
comprises: calculating an ablation depth per layer of the deposit pattern; 
calculating the number of layers required to ablate total depth of the 
predetermined shape of corneal tissue; and determining an area boundary for 
each layer of the deposit pattern. 

Claim 28 (original): The method of claim 23, further wherein the step of directing 
each of the laser pulses further comprises generating a sequential scan such that 
each of the laser pulses is deposited in an orderly sequence until all locations of 
the predetermined pulse deposit pattern are scanned. 

Claim 29 (original): The method of claim 23, wherein the orderly sequence is 
selected from the group consisting of: a linear scan, a circular scan, and a spiral 
scan. 

Claim 30 (original): The method of claim 23, wherein the step of directing each 
of the laser pulses comprises generating a random scan sequence such that 
each of the laser pulses is deposited in random until substantially all locations of 
the predetermined pulse deposit pattern are scanned. 
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